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(57) [n»] 

5 &IMftfi3Hltt®iifl:n-7 3 

8 1 vte-snmnz jj y s whs 4 5 c <D^is©p»ira 

tKDmW*&\>+2> C < x IhJKjSKSO/ W K/U 2 
46x rTRIPj^SSmS. 
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KteScfc y nK^i4^n-r«isiK]CMwa>*ft«f^s 

/\> K/U^«ifr§#m«i:^l £J;tj ; J&2©#£#£g<>: 

bu§B/\> K/l4ftft^(cWr«HnitCT#J3£« 
MiB*Si*ifF£|glz:*5^T^£-r § nn A«ME/ \> K 

«<tMIBIs]$E-r*g|J*<flc^D> LTiSttSn/c^gPfcrfc 

U ijIBgB^^eJS^ISOWfBrfBgflgP^^BylB/NV K/U 
^#©(D^tv^nMIB^1 Sfctefg 2 

pti» mib/nv Kvusi^is^^n^nrwms/cttw 
t, tc ^e- * (oisieic <fc o TAP en§ rcitsstmmz 

[ft«ai«H&K91] 
[000 1] 

mmicmu mz. mmmi&vnimfmwicmi-s 

[0002] 

gg*«a-r«fc46icg»iwiciHiss^iS8if-r§ h- u 

[0003] 01 1 tet&fcCD-SSft&lslSSj&KlTgg 1 (DPJ 



K/U2lc«i:oTSI#T!rn*o /\> F/U2l*IslS&jS»Tig1 

E'n&Hi*-^ C <t K J: o TfT&frft*,, 
[0004] p,ss&:tftfitcfci,^ laHBBRfs 1 <o h v v 

&ft2>i£toot>ic < i;y, i\y Fii>2ims&iiLmtm&iii. 

y •> y««6^ep^«®t«:-r ^tcmat. /\> f/u 2 £ 

[0005] mi MzuiLrcms&mmsMt. /\>f/u 

hyy?*MM*IE*(c«»U EUKMrBI ttiE 
V F/l/2 h y <y ^4Slca«i6?KC^«I-rSo 

[0006] 012 fc^im 1 3 izms&mmmizm^ e 

12 16 14 7^iJ$BtC^^mTt^ i t©T2&^ 0 IE1 1 

2 as jitfla 1 3 ic^ Lfc^*<osi»tt, ®^6 o mc 

«WR*tU 0SSig»fS 1fl)/\V K/U 2 ^«^"T5 1 3>f(0 
J\y K/l/«jfilH6 1 ^X^-f K«6 2U:tgtt6tt3o 
X^-f K*g6 21*. SS#6 0(Dffl«6 0a<»:6 0b{c 
M^tf-T K»6 3K;fi^Tfc&:&faU:7.7-< KpTtttft 
«T-f KW6 3«#«f Kt LTx SA«1a6 4 
«HM«6 0 a tX^-f K«6 2<D I"|_J ^ttfttfgP6 2 

a ioraicfsttsnso x^-r k«6 2 ©ftBatca^T 

iSft left If en^fcV^lcKIt 6nfc«i 66lcj:^Tn- 
765 ^Enbg«E(CM£«tl«. 
[0 0 0 7] jSAlSte6 4Sf^5fc»(DK7 

/;67 tfmmn 6 0 oflns 6 0 c krw- snrcw 6 8 
cfc-3TfS3^*n, afu^7fi7 h^aicj;oTjg 

icngsLfct^p-^e 5«>*Mt&fRftRrtt(cKf*6ti 

^» *fcs X5-fK«E6 2lC« % |alttaK«10!>K>R« 
1 1 «bK&6*Kau:»»iRriWcK»t StiTl^So 

[0008] mc, m&nmmvwimc-ovTfflm? 
5.112 ttEKM»rg i tmaam&jn lt*ju> c 

©««g(C*Jl>T> 77-fKlfi6 2tt*<!) TLj ^Ktt»f 
g|5 6 2 a Atffe 6 4 <7)*£5S73 T«S 6 0 b K 
»LWt6ft»±LTf*. g«Kil 1 «H%Ktt(C 
-r^l-li. J E— $>4>BtEtt£lc<l:»J7?x9 hHM 
LTK^A6 7^Btl+^tClsl$55--a-Sc K5A6 7© 
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mmiz-onTa— ? 6 5 tftn* 6 9 ommtms e 

s-fts/ca&s P-76 SSft^^l' K*S6 26^SA 
fc£fc6 4£Si*L&*<*5;tfV K}$6 3 KjG^Tfc'NX^ 
•TK-T-So X7<K«6 2<&f£ia<h<hfclc/\:vKM/«}# 
tS6 1 «^LT/\> K/U2#&'\fMKiU E8&>I»rS 

1^013 <K>mmm\z u x 5 •< k*£ 6 2 l& 

#§sSfctr*1.s X^^r F*g6 2*i<iSiIT s ffl::^il!lU 01 
[0009] 

^M(dx^-< KC6 2f*ra»*5«fcifKK«8iJcajt^T, 

iHlS&iSBrS®/ \7 K/l/ 2 fc^ftOTtfW&BtcWS! Ls 
o3BBNW)«W««S*r*«SMWitt^5'f K*6 2fc 

B8&fc«fctfBSS«B<D<h*fcJ:s »jjM8**<D«jjH* rn 
Sgj Cfctf TfiBKJ 7fcyHBft^„ LfrU BBKff 

«# h 1 2 ica?rBBttBic£^T* ia^5i»is§(D h y 

h 'J v TttBt SAWfe 6 4 4>f*fe2i#BftB 

mm<oMmmm<o\£toti£. yA^/c^icx^ me 

2 « h y y Zfl5&[mWi LfclA. trstt. B 1 2 ttS 

SSj ©^£«jltL7LS7£V*3BB£jB 5 *7fc. 
[0 0 10] */fcs CODSSlSlf^tKoat^BiSjb^B 

BftL7A£.6 9*l^r«i&K#&7fcfctt, 
let <*|JIB&7*&l/> <h l/> 5 SItSo fc„ 
[0 0 1 1] ^n^X.tC, COSfflODifeSBBtt, Is) 

H»Ks<Diin, bbs <fco= y v zr<D*n=?n<Dvm 
icjss ufe£a&?»«sflttiB**-r sE^sBfsoa 

[00 12] 

[SH*«¥^-rSfc4&©#®] B#« 1 IcjGWSBB 
lis M> K/U««lSK«MX(cMfrr%il^(cj:?7inH9 

l*o h y y yLtct^/\y piMsnmntm* y nn^ 

#TS#«£*1 33* tfB 2 \> K 

/WW*#«£s /\> K;l4Rft^(3Hfrr«BBW3*¥ 

»*«*IBB*(cJ:-3TEWEf *iwtig(E-r*aB#u: 
BK>L7RttSnfc«afflW**U BB&£tfBBB 
fWBElETSWtttfeWEU BB7]€&W!>fll$& 
tiifiny K/M»ff¥«©*n^nj|t I *fcttB2©«£ 



SS^IrHcx^ K**, BHHftft*7fftUBB7JfiDt¥ 

mom^mtJ\> Fiume&®ons2<zM£&mt.<D 

[0 0 13] Kmi2(c»tr«in9tt % BBBfEX7R 
ttBB7tf3t¥R«>tt£flStt <h / \ 7 K/l/ltf^ftOB 2 

n^\mniK&«« BB«fBS7«fc:aBi/»7 

flte#«£<7>fltej09Wi7M7 K/l/MfimtfMK&n 

[0 0 14] KMI3lc»»«IMItt, BBftttBBJI 
f»<fetfBIMtfft*.lct-*©ia«tc«feoT»6*i* 
jb^/ctiBSSSSfTFtcjj^Ttt^-^dcyoiHHEtcj: y, 

[00 15] 

lis @SSjeBf«^BSS««8tc*Jl>7, A7F/M*fE3MS 
ilBB*fil*St<)D«dfl s »rh7t' k *. Lfctfo 
7s /\> K;i4tf^«ttC(9KB0[>HBA<OIMi«S^ 

S««fC*So C<3D«fl87s @IK«B«««hyy^Lfe 

*»*.3fflttL7 h y v ^<ft«*7»»-r*. 0Kig»TS§ 

[0 0 16] 

[xsm»] si im&mffi&&®s&tfmiz35vzz<m 
m<o-mMm<z>mB*®m?z>tctb<z)W-wmi?&v. m 

ttwttomwmz* y s m 3 it®s&mtt& i #bbw 

H 1 OBBHT* U, 06 «BB4XB0!>BS«BBr * 
^»OTBBT» y s H 7 tt h y y ^««£DgSP*iK^ 
f SfcttWTBHTft y s m 8 tt&BfHXBK&ttSM. 

3 8 tmtm* 5 0DffiBB«R«SiWf *fcc*c7) 
H?»»A H9J6«tllfH1 0tt¥BHf^/\> K/U 7 »qi 
^^fc^+l^tlffil^«!ifc<}:tJ : Fmtt«c7)SgpfiiJS07 

[0017] co^o-nsswcfes^m^tts b 

mtCS^tfs : E-^c7>lHliElc<fc-p71^lRHCL^iieL 
BB(CR(t &n7fl<i>Bnr«8m(c J: 77BBBBB 

**wrr*w***»«!tt*a«i: L7fiar* c <t * 

77?T^fctl5o ^L7s CO«fW7fi* hfMR 
«s Pll^lCs BKT*fc»<0»A«fc*»»TSo * 
fcs BSM«f^»s CO»A«feO»»**«aJtL«iaK 
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7^xy bffiffi*mm*-e%Ctl,C£-?T'< : Tl3:t>1X2>o 
ftfc\ t-*©@IE<Dft*>yte#SlteJ:S7? t iy h« 

So 

[0 0 18] HUteHS&i&BlrtSI KZWHSSflJUrJ:^ 

«x iantt«wi<opiBfl«(ix«fli^-r«iiin«^!S4& 

[0 0 19] B3ftl'>LBI8(C£l'>T\ d(D^S«ffliJ*g 
9 a, 9btfit59 c <tfr«5ft3 r=ij ^K(cdb(f6n 
/i:7l/-A9, 0110a, 10bSWM-3T-i 
rt*ftfe«tt©rtawcl»***u WR1 Oa, 1 Obtc 
HS^ftfcf 1 1 lc«^S-nfcia^g|5»<!:. El 

&fr 6ft V « SXttSPtt 1 2 fcfl- LTlH]8SjgWTS§ 1 KSXtt 
tte+l^o SXttgPfcM 2 (cttMWalBa>7& 1 3#Bl* 

en^c 7is-k.9omm9 ci,mms&mm%s-\con> 

[0 0 2 0] *ic, Hje*$M«:oi''TJM*ftlCtlW!T 

s. 

&S*nB£tt1 1 icRlf 6tlfeC-* 1 4<h> =E-* 
1 40!)lsllE«linA^LT@tr«PinAfiatflMi1 5 

[002 1] ©^—S? 1 4lC« : E-* 1 4<DWto&mm 

[0 0 2 2] ®g|gS7rtS»i8§1 5tt, *nHJ£«1 1 
H^Lftt^^-^«ffilT4)nBS«1 1KHS 
*tifcHS*WWE2 0i:Jc«Wt*n*. *IBB£liE1 1 
*3 <fctfia£4iBM&2 0 tcat-3Tlsl» S&cWt S*lfc-> 
f7h21 B£«MM&2 0(D±«OtC*A2 2 6\ 

HJe»«rtE2 0 t*IBH««1 1 ©lC»7fiv h 2 
3*>\ *>IHIS5£«1 1 ©T*0fctt«flsn-7BttHR2 4 
jbWnfcv't7h2l t«lc-#(c|HlK-rs«J:3lciS 

TZIJ ^R(Cfilf&*lfc7?xy f-UM-2 5& S S*7 
h2 1 lC<fcoTSBlg£lC*J£StlTl,'>£. 

[0 0 2 3] 3»5fi7 h2 3<0»ffifCttiSSy , y/2 7 
£B£7-;<2 6&*48tLTV«. jMU , y^2 7t*7^i 
y I- U/t- 2 5 (CgMieiSElCM^-drtU Hjey* 2 6 » 
ft7H2 1 te«fcoT0»efttCiteMrftfc#»7*x 

y 9tcig»gatc*is*nTf*. ft 

fc\ ^I&^xy h*ftfEU/t-5 9 (it— ? 1 4(0«S 



y y * 2 7 33 JfctfHJ£ y 2 6 ©5feSSsl*s ^-TtltH^ 
LttlM£blc£y7?xy h 2 3 ©SffitCjf EE#tiTf 
5o ^xy h 2 3lc(4»EJt-«fc*Lfc«#2 

3 a tfKttSnTl"**. 

[0 0 2 4] «5fi* hb/t— 2 5<D— JWcRltStl 
fcWl 2 8 &X&F7 7 £B 1 7 QflfrM 1 9 ©RSfctt, U 

[0025] ©JSAtffc 51*^22 lCK1t&nfcflM> 

«3 oic«fcoT0«satans*nrfcaA«!bsfeft3 i 

t7U-/x9 mm 9 b iciSlt 6 tlfctS Attfe& A 3 2 

[0 0 2 6] ©@^Wlcj:oTfflS«iKi1S2 OKHKii 
fclCttS^tl/cA-f y ^»fF U/t- 3 3 #Bi5% Ltemf 

y WEUA-3 3CD-«C|aliSg£KBttS*l/i:P- 
73 4*^2 2<Dy*J§lcM3&LTVSo X'fy^KlfE 
U/t-3 3 4>flHNc& J9:Afc£fe 5 £«8M«« : £^-r 
S****ME3 56^W76tl«<h<!:t,lt, 'J = 7 bX 
Y7f36 4>»fF/ 7mt\Wb 5 4>*i»ft7l$KMfE 
rSJcatcHBDLTt^. ftix2 2(9ftjlfl$Kli« *JA 
2 2ffEBELT» «AJ*b5JW»Ufc£#n- ; 534 
&i££&?«ftMa:#fr&ftA2 2 4>*n>£-?<0Tti$£t 
Atffe 5 WL/c £ «4>*-<Z>*tf&# AftS <fc ftjfc 

[0 0 2 7] ®«#0-7SXtt«2 4KS^*5tl/HI 
i&M 3 7 |tJ;9T»ftP-7 3 8 ^iHUftSatctti^n 

[0028] ®m 3 a dct>ia 6 k«7 y ^mmwws* 
nrt^o =?v?-mmz. 77^39^77^41 

<fcfr5ft£o 77f3 9a> rzij :f«lCffitfSft7cfl2 
«T\ t»Pa@S*51 1 fccfc^TO«S(l*g2 0(C*3/c-pT 

ft^«:faltefcoTB$W-^(S»C<lffTrnTX hy/\°1 6IC 
fcl^T«± LTt^S < , 77f3 9 <0-m 3 9a «»#P 
-7 3 8i^i67fey, 77f3 9Wffiffi(CBO- 
5 4 0 HifjgTitClft^nTl^o P-74 0H n 
£«iU:J;-?T*fflSi;£«5i 1 izmWi^mm^Htc^ 
y^§tt4 1 (D-4S4 1 at^RT^lt^ffiLTt^, 
7y^§tt4 1 l*0^Lft^«fetcJ;y^ff-»iRitcfi« 
* tiTfc y , ^B#l*7 y h y / \° 4 2 L» 

±LTl^o ft33. 7y^St+4 1 <DffeS4 1 bims& 
ffi!iiE4 3(DP7 F44lC^BLT^-5o IBBffl^fiS 
B4 3«JSA«^CJ:^TOy K4 4^fRt>il35«5g<t 
§7T^5, 

[0 0 2 9] X7-C KSP^lt^T^-rSc, 

(DifW4 5(D77^ K^iRitTfrftPiHMWett* X7 

9 (DUNS 9a, 9 b KHXtttf 5tlfc r L j 

4 8 <t!Stg9 c £K£iT r 3 j 
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CO) Tzjj ^(OMiZit. $8fN£4 5#X7-r 

4 5 «EI^ LftfSBl^Hrtalc J: -^T^lRllcfilSi-nT 

[0 0 3 0] ©«lfft£4 5(0-4l(CttnPflS4 9tffljjig 
SftTVT* FjflPaJ4 9W^C0^gP^lC»-^©/\> 
K/HWEU/t-5 0, 5 0' 6\ *-ft6Q— WcSt^T 

lwt-5 0, 5 0' 4>fHKCI& fflStc3l3iy^-5cfc'5 

(tens. /\>K/i4Mtb/f-ttfe5 11*, «rsm 

S&, HISS* Petty -try hflRfFKSl^T* /\>K/U2<7>EB 
>P/P 2 -5 tLfct^O^V/^-ODSa* 

r*. /\>K/mfti//t-5o, so' w % ssi^ica 

>K;MW^S/a5 2, 5 2' tfKttetlTVS. 
[003 1] l\y K/Wiff^y S/a. 5 2 <h 5 2' ©Bfc 
(*» 0SS>g8lTS1O/\>F;l/2 6 ,: «Jt*nS/c46, *ft 
eoiBPR^/W K/l/ 2 4)j**Jftl:(ctt3 J; 3 KNOT 3 
/cA&OjgfFUM-X h'V/\°5 3 S«j*fHfi4 5 lC»**tl 

So 

[0 0 3 2] ®«fN£4 5<DffeSigKW: l"|_j ^tticfttf 

snrcsssn 5 4 &xxfmwKm 5 4 * y ««(cttB 

UfcH!!tiMII5 5# tlj ^ttfcWyffltfSftTrai** 
ft*. WM»fWlc»ffP-^Wf*IS2 4fl«|g«Lfe4 

MK^a-7 3 8^nyf»D5 4^ffi«LTnatt 

15 4«»HiLft^6MfNS4 5tfiSfr^7-f KS 
■fct* it fclc, HB«f^7*ttiftfH&4 5#«'N8lii 

LT^^fFo-^ 3 8 tfmmmm 5 4 l# < &* 

[0 0 3 3] HKMfm(cltf^n-7»f«HE2 4#E«5 
LfctZits iffP-7 3 8»S»S5 5 t^-&LT 
H^ttiB5 5*JWBL**6»fNS4 5=£:&;£|r]/\X7 
•f <h <h *> PIEHif^7*fi*RfHE 4 5 

N»LUJIftn-7 3 8#lflSJgiS5 S&«ftL« 
< ^*<fe 3 (cM£ttB! 5 5 OffiBfe JjtfflSttff SM&Sft 

[0 0 3 4] ©4^6 TONJ , TTR I Pj , TO F 

fj £«5%?ftfcnnaijM&5 6(i ru mwfftii 

5 7«rtLT»tfM£4 5fclXttttSftT*jy> 1WNR4 

[0 0 3 5] «WifW»tc-7^TBWr*. H 
9 & <fclf0 1 0 iCfcl^Tx r L J ^uRtttfftjl 5 7 iCtt 
J*fN£4 5 tfiDi^lCSTt 5 7a ^SftTM. 
«ft 5 7 a Ktt^ft*ifF/\> K/USW-8(C«B7Sftfe* 

5 stfiMfriafctta&aajftT^*. ¥Mif*/\> K/l/ 

SM"8I& li»Cfe^T» 7U-A9©fflO«9blC 



mmcmm^co^nm^/ \> k/u 7 ^#*ti7i> 

So 

[0 0 3 6] #tCs IftffiCOlvrfmr*. 

m 5 itm&tm&jji u m e \&tN&m&txm 7 » k 

yyTtttMHSLT^*. Sfc, B8»&KIRfc&tt« 

^p-7 3 8 &&xmmtm 5 5 1 mmmm s a v>®. 

■■KR«Rnr«^»0!>H?S7T« (a) BttRIR, 

(b) BHMtf^fe^, (o wmm. (d) nmif^ 
[0037] $-r\ nnwKfl'6ii»K«(c£«nf^ic 

(DEI, EI535j:t>'H8 0 (a) icSlv?* PMMI*tt: 

cfcy^-* 1 4^isng-r*i» a&ni 9©<g^»ic 
*y y>^2 9*&*(caaBi»u 7^x«y hu/t- 

[0 0 3 8] ©'J >■? 2 9^6^1L/cit7f 1 7 

y 2 7 #7^1 y h 2 3 «s«wi*ift^ 1 a^siE 

#-ti:*c 7JA2 2t,SB#tt*lRl^lHieU S 

A«'ft5t*'>Lfe3gLS^5-ft*o C©t*, HftV/ 

2 6l*7fiy h2 3Jc^LTf^fflL*t\ 

[0 0 3 9] ®ij^2 9A^»Ui^ 7^x 
•y hU/^-2 5ttWW , ^|ft'\|aBBr*. C©t«, &y 
7^2 71*7^17 h2 3(CMLTf^ffiLft^O?v IS 

aaBL«fe7ir*»t^tt» i^2 6^7fi7h2 

3 4>M£ffd LTPI±*n*o 

[0 0 4 0] @>±M<D®, ®<D®mUCJzV, 7fiv 
h 2 3 HSm^A^BIE U SA«'ft 5 ttttSL«f» 

*ft*c 

[0 04 1] <&±m<D@><DmffiCSS^T. 08 (b) IC 
,7vt-C\h<Jg#n-7®tt1£2 4^*7 h 2 1 
tUTEBWWKaiciBMEU »ffP-7 3 8ttHa»BI 

5 5t«^u Bias® 5 5<Dm-&m*mmLi£tfe>m 

tH64 5*fi*rtK>4M»*-B*. J*t^g4 5f*/\VK/U 
»ff7*y->a 5 2, K;MWl//^5 0*^LT/\ 

«<*:&*„ 

[0 0 4 2] ©B6ttMtt*7tt»*jSL7V*. 

srhbi 1 tfm&imttzvtmmmicmA&to 5 co 

S»7J«««*i*y> 3IMt^TfliD#3 0O4ij&#&A 
«'ft#ft3 2 <h->^7 h 2 1 (D«t"i>«*i87l*o * L 
Ts JiffP-7«ltEHS2 4fl«A«to5©»»*(Cj:y 
torfrlCfiBWWlfiA.iBBEf i^D-7 3 8^7 
V7 t 3 9£D-lS3 9a<h^-&U 77f3 9«-J5B9tt* 

fc^TP-74 0!B«777 c §tt4 1{Z)-ffi4 1 a 
LT^±-T*fc46, j*#P-7lS#«2 4(0lHie«PIlt 
*ft*„ -T^:fc-S> »AI*la5 0»»*fl«fia**ftTl'» 
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[0043] ®±m<0<SHDWWUZ$i^Zs 5MU 2 7 
«5^x y h 2 3 (D®CD^Lfc§P»2 3 a KfcflgLfc 

mmzX-< -y TWift l>l \— 3 3 tt V 5 y h X-f y * 3 6 
£0 F FKU 1 4^#±LTP»8K^#^7r 

So 

[0 0 4 4] (8>£<£><!:i^ nnaj3*!B4lcl& roFFj 

Jl*lS„ 

[0045] ®±maxs><Dm±vtmi l cts^Tit. 08 

(c) <DCN!:<jSfFP-^3 8<tiOSj£S5 5 

^ &fEP-5 3 8 tflSStcftS SflM£4 

[0 0 4 6] *lc, UMI^tt^Wl&^lco 

006*5*^138 (c) (Cfcl>T> ^Kffl^?lS4 3H: 
ffl®m^&mx.Z*iZ>£, Py K4 4&W>ttiLT5y 
5^*4 1 Offt4Ss4 1 b£#U 5 y 5^*4 1 =£Jgfl# 
tt^(RllC|H]|i*-t!-Ts ^y^Stf©— Jg4 1 atP-7 

-4S3 9 a iiSlf^P-^ 3 8®^6mS, 

[0 0 4 7] ©£<Z>*£^ JifEP-5iRtt*g2 4kMSA 
fcfta 5 (OWmtlte cfcoTig&Tv'* 7 h 2 1 L 
TS^tf?5-|R)lc|H]|E-rSfc46^ HI 8 (d) ©CiXJifE 

o-7 3 86\ BB^®®5 4<t^u mm&m5 4<D 
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(54) ELECTRIC OPERATION DEVICE FOR CIRCUIT BREAKER 

(57)Abstract: 

PURPOSE: To realize a display corresponding to the respective states of open 
circuitclosed circuit and trip of a circuit breaker by installing a handle operating 
means having a plurality of engagement meansmake-and-break display 
meansswitching power transfer meansetc. 

CONSTITUTION: When a circuit breaker is closedthe engagement of the handle 
operation plate 45 as a handle means to operate a handle 2 and the operation 
roller as a switching power transfer means are made loose. The plate 45 is not 
influenced by the witching power of the breaker so that the plate 45 is in such a 
state as it can follow the operation of the handle 2. When the circuit breaker tripps 
in the above statethe handle 2 moves to the position of trip and the plate 45 also 
moves to the position of trip interlocked with the movement of the handle 2. As a 
make~break display board is interlocked with the plate 45the state of TRIP' can 
be displayed. That isthese states of the open circuit and the closed circuit and trip 
of the circuit breaker can be displayed by the electric operation) device so that an 
operator can easily confirm the respective states; as a resultsafety can be 
certainly obtained. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have the following and it has the engaging member provided by carrying 
out eccentricity of said opening-and-closing power means of communication to a 
member rotated with said opening-and-closing powerand said member to 
rotatesaid member to rotate rotates during an open circuit and circuit close 



operation — said opening and closing member of said opening-and-closing power 
means of communication — each of said handle control means — it engaging with 
the 1 st or 2nd engagement means of the aboveandSaid handle control means is 
made to slide in an open circuit or the direction of a closed circuitrespectively. It 
is characterized by engagement to an engaging member of said opening-and- 
closing power means of communication and the 2nd engagement means of said 
handle control means separating from after circuit-close-operation completionand 
said handle control means becoming movable in the direction of an open circuit. 
An electrical control device of a circuit breaker which said handle moves in the 
direction of an open circuit from a closed circuit position when a trip is 
openedclosed and carried out by operating a handle to linear shape mostly. 
A handle control means which has a means to slide to a manipulating direction of 
said handle linearlyand to hold said handleand the 1st and 2nd engagement means. 
An opening-and-closing displaying means interlocked with said handle control 
means. 

An opening-and-closing power means of communication which transmits opening- 
and-closing power generated in said electrical control device to said handle 
control means. 

[Claim 2]While engagement to an engaging member of said opening-and-closing 
power means of communication and the 2nd engagement means of said handle 
control means separates from after said circuit-close-operation completion and 
said handle control means becomes movable in the direction of an open circuitAn 
electrical control device of a circuit breaker of claim 1 wherein engagement to an 
engaging member of said opening-and-closing power means of communication and 
the 1st engagement means of said handle control means separates and said handle 
control means becomes movable in the direction of a closed circuit after open 
circuit operation completion. 

[Claim 3]Open circuit operation and circuit close operation are obtained by 
rotation of a motoror said opening-and-closing power in open circuit operation by 
rotation of a motor. An electrical control device of a circuit breaker of claim 1 or 2 
being obtained by release of a spring stored by rotation of a motor in open circuit 
operation in circuit close operation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to an improvement of the 
display function which displays the switching condition of a circuit breaker 
provided in the electrical control device of a circuit breaker about the electrical 
control device of a circuit breaker. 
[0002] 



[Description of the Prior Art]In order to protect a circuit and electric appliance 
other than the function which opens and closes a circuit from trouble currentsuch 
as an over-currentetc.the trip function which intercepts a circuit automatically is 
provided in the circuit breaker. 

[0003] Drawing 11 is an appearance side view of a closed circuit state of the 
conventional common circuit breaker land is operated by the handle 2 supported 
pivotally by the fixed axis of the opening-and-closing mechanism which the circuit 
breaker 1 does not illustrate enabling free rotation. The handle 2 is movable to the 
position according to each state of the closed circuit of the circuit breaker 1the 
tripand the open circuit. Usuallyopen circuit operation moves the end of the handle 
2 to an open circuit position almost linearly from a closed circuit positionand 
circuit close operation is performed by making it move to a closed circuit position 
almost linearly from an open circuit position conversely. 
[0004]In a closed circuit statewhen the trip function of the circuit breaker 1 
operatesthe handle 2 moves to the middle trip position of an open circuit position 
and a closed circuit position automatically with the power of the spring contained 
in the opening-and-closing mechanism of the circuit breaker 1. In order to change 
into a closed circuit state from a tripped stateafter carrying out reset action which 
once moves the handle 2 to an open circuit positioncircuit close operation is 
performed. 

[0005]When the handle 2 is restrained by the closed circuit position and trouble 
current flows through the circuit breaker 1 shown in drawing 1 1t he trip function 
operates normally and the circuit breaker 1 serves as what is called a top free 
mechanism that can intercept a circuit normally. And if the restraint of the handle 
2 is dispelledthe handle 2 will move to a trip position automatically. 
[0006] Drawing 12 and drawing 13 are examples of the conventional electrical 
control device used for a circuit breakerand are shown in JP57-1216147U. The 
conventional device shown in drawing 1 2 and drawing 13 is built in the fixed frame 
60and one pair of handle supporting structure 61 holding the handle 2 of the 
circuit breaker 1 is formed in the sliding plate 62. The sliding plate 62 can be slid 
to a longitudinal direction along with the guide bar 63 which results in the side 
plates 60a and 60b of the fixed frame 60. The injection spring 64 is formed by 
considering the guide bar 63 as a guide between the "L" character-like bending 
parts 62a of the side plate 60a and the sliding plate 62. The roller 65 is supported 
pivotally by the axis 66 provided in the portion bent right-angled in the other 
neighborhoods of the sliding plate 62enabling free rotation. 
[0007]On the other handthe drum 67 for storing the injection spring 64 is 
supported pivotally by the axis 68 provided in the side plate 60c of the fixed frame 
60and rotates counterclockwise with the ratchet device which is not illustrated. A 
ratchet device is driven by the rotation of a motor with reduction gears or the 
pumping operation of hand operated control which is not illustrated. The cam 69 is 
rotatable to the drum 67 and oneand when the cam 69 rotates to the drum 67 
counterclockwiseit is provided in it so that the rim of the roller 65 and engagement 
are possible. The opening-and-closing plotting board which displays the state of 



the circuit breaker 1 on the sliding plate 62 and which is not illustrated is formed 
in the longitudinal direction movable with movement of the sliding plate 62. 
[0008]Nextoperation of the conventional device is explained. As for drawing 1 2t he 
circuit breaker 1 shows the closed circuit statein this statethat "L" character-like 
bending part 62a is forced on the side plate 60b by the extension power of the 
injection spring 64and the sliding plate 62 is standing it still. In order to make the 
circuit breaker 1 into an open statethe drum 67 is clockwise rotated via a ratchet 
device by rotation of a motor etc. Since the roller 65 engages with the rim of the 
cam 69 and is pressed along with rotation of the drum 67while the sliding plate 62 
which has the roller 65 stores the injection spring 64along with the guide bar 63it 
slides to the right. The handle 2 moves to the right via the handle supporting 
structure 61 with movement of the sliding plate 62the circuit breaker 1 is made 
into the open state of drawing 13 and the sliding plate 62 is held by the ratchet 
mechanism which is not illustrated at this state. A motor stops with the limit 
switch which is not illustrated and also suspends rotation of the cam 69. In order 
to change into a closed circuit state from an open stateif the latch of a ratchet 
mechanism is releasedthe stored impetus power of the injection spring 64 will be 
releasedthe sliding plate 62 moves to the left at high speedit will be in the state of 
drawing 12 and the circuit breaker 1 will be in a closed circuit state. 
[0009] 

[Problem(s) to be Solved by the Invention] Like the above-mentionedthe display 
mechanism which the sliding plate 62 of the conventional device restrains the 
handle 2 of a circuit breaker in each position in an open circuit and a closed circuit 
stateand displays the state of a breaker has structure interlocked with the sliding 
plate 62. Thereforewhen a circuit breaker is in an open circuit and a closed circuit 
statethe displays of a display mechanism are an "open circuit" and a "closed 
circuit"and are satisfactory. Howeverin the closed circuit state which a circuit 
breaker shows to drawing 1 2w hen the trip mechanism of a circuit breaker 
operatesthe point of contact of a circuit breaker will be opened wideand it will be 
in a tripped statebut since the spring power of the injection spring 64 is larger 
than the spring power of the opening-and-closing mechanism of a circuit 
breakerthe sliding plate 62 does not move in the direction of a trip. That isthe 
circuit breaker of drawing 1 2 was also a figure of the tripped state. For this 
reasona display is still a "closed circuit" and there was a problem that an operator 
will have an illusionthe state of a "closed circuit." 

[0010]When the operating power source of this electrical control device failed for 
powersince the open circuit operation needed to carry out pumping operation of 
the manual handle repeatedly and needed to rotate the cam 69the problem that an 
open circuit could not immediately be carried out was also in the emergency. 
[001l]Sothe main purpose of this invention is to provide the electrical control 
device of the circuit breaker which has a display which can perform the display 
according to the open circuit of a circuit breakera closed circuitand each state of 
the trip. 
[0012] 



[Means for Solving the Problem]An invention concerning claim 1 is an electrical 
control device of an open circuit breaker which a handle moves in the direction of 
an open circuit from a closed circuit position when a trip is openedclosed and 
carried out by operating a handle to linear shape mostlyA means to slide to a 
manipulating direction of a handle linearlyand to hold a handleand a handle control 
means which has the 1st and 2nd engagement meanslt has an opening-and- 
closing displaying means interlocked with a handle control means and an opening-- 
and-closing power means of communication which transmits opening-and-closing 
power generated in an electrical control device to a handle control meanslt has 
the engaging member provided by carrying out eccentricity to a member which 
rotates an opening-and-closing power means of communication with opening-and- 
closing powerand a member to rotateA member to rotate rotates during an open 
circuit and circuit close operationan engaging member of an opening-and-closing 
power means of communication engages with each 1st of a handle control 
meansor the 2nd engagement meansand a handle control means is made to slide in 
an open circuit or the direction of a closed circuitrespectivelyAfter circuit-close- 
operation completion is constituted so that engagement to an engagement means 
of an opening-and-closing power means of communication and the 2nd 
engagement means of a handle control means may separate and a handle control 
means may become movable in the direction of an open circuit. 
[0013]While engagement to an engaging member of an opening-and-closing power 
means of communication and the 2nd engagement means of a handle control 
means separates from after circuit-close-operation completion and a handle 
control means becomes movable in the direction of a circuitan invention 
concerning claim 2It is constituted so that engagement to an engaging member of 
an opening-and-closing power means of communication and the 1st engagement 
means of a handle control means may separate and a handle control means may 
become movable in the direction of a closed circuit after open circuit operation 
completion. 

[0014]As for an invention concerning claim 3opening-and-closing power is 
obtained by release of a spring which open circuit operation and circuit close 
operation are obtained by rotation of a motoror is stored in open circuit operation 
by rotation of a motor [ in / on circuit close operation and / by rotation / motor / 
open circuit operation ]. 
[0015] 

[Function]In the circuit breakerin the closed circuit stateengagement to a handle 
control means and an opening-and-closing power means of communication has 
separated from the electrical control device of the circuit breaker concerning this 
invention. Thereforea handle control means is not influenced by the opening-and- 
closing power of this deviceand is in the state where operation of the handle of a 
circuit breaker can be followed. In this statewhen a circuit breaker carries out a 
tripa handle moves to a trip positionand a handle control means also interlocks and 
it moves to a trip position. Since the display mechanism which displays the state 
of a circuit breaker is being interlocked with the handle control meansit can 



perform the display of a "trip" state. 
[0016] 

[Example] Drawing 1 is a top view for a circuit breaker to explain the important 
section of one example of this invention in a closed circuit state Drawing 2 is the 
appearance top view which attached the device by one example of this invention 
to the circuit breaker 1 Drawing 3 is a top view showing the state where the circuit 
breaker 1 demounted the covering 3 of this example in a closed circuit 
state Drawing 4 is a side sectional view of drawing 3drawing 5 is a side view of 
drawing l and drawing 6 is a top view for explaining the important section of an 
open state drawing 7 is a top view for explaining the important section of a tripped 
state drawing 8 is a figure for explaining the physical relationship of the operation 
roller 38 in each operating stateand the operating plate 45and drawing 9 and 
drawing 1 0 attached the manual operation handle 7 — it is each an important 
section side view of an open state and a closed circuit state. 
[0017]When saying simply the open circuit operation by one example of this 
invention and rotating the rotary ratchet mechanism which rotates only in the one 
direction by rotation of a motorlt is carried out by transmitting the member which 
operates a circuit breaker by the member which provides and carries out eccentric 
motion to a ratchet mechanism as linear movement. And a ratchet mechanism 
stores the injection spring for carrying out a closed circuit simultaneously during 
this operation. Circuit close operation is performed by releasing the stored 
impetus power of this injection springand rotating a ratchet mechanism quickly. 
Although operation of the ratchet mechanism by hand control is also possible 
instead of rotation of a motorit is not the principal part of this invention. The 
manual operation which carries out the direct control of the member which 
bypasses a ratchet mechanism and operates the handle of a circuit breaker is also 
possible. 

[0018] Drawing 2 shows the state where the device by this example was attached 
to the circuit breaker 1. The injection spring stored impetus display window 6 
which shows the stored impetus state of the opening-and-closing display window 
4 which displays the switching condition of the circuit breaker land the injection 
spring 5 mentioned later to the covering 3 of the surface of this device is formed. 
The manual operation handle receptacle 8 which attaches the below-mentioned 
manual operation handle 7 to the surface at the time of operation appears. 
[0019]In drawing 3 t hru/or drawing 8t his device is built inside the box which 
comprised the frame 9the side plates 10a and 10band the covering 3 which were 
bent in the shape of [ which consists of the side plates 9a and 9b and the bottom 
plate 9c ] a "KO" characterlt consists of a fixed portion built by the middle 
stationary plate 1 1 fixed to the side plates 10a and 10band a sliding section which 
holds and operates the handle 2 of the circuit breaker land is attached to the 
circuit breaker 1 via the mounting member 1 2. The control circuit terminal block 
13 is formed in the mounting member 12. The opening for the handle 2 of the 
circuit breaker 1 is provided in the bottom plate 9c of the frame 9. 
[0020]Nexta fixed portion is explained concretely. 



** The fixed portion contains the motor 1 4 formed in the middle stationary plate 
1 1 used as an opening-and-closing power source of releasethe opening-and- 
closing power transmission mechanism 15 which transmits rotation of the motor 
14 as opening-and-closing powerand the injection spring 5 which stores injection 
poweras shown in drawing 3 and drawing 4 . 

[0021]** The reduction gear device 17 which slows down rotation of the motor 14 
is formed in the motor 14and the eccentric shaft 19 is formed in the slowed-down 
rotor plate 1 8. 

[0022]** The opening-and-closing power transmission mechanism 15 is built by 
the middle stationary plate 1 1 and the fixed accessory plate 20 fixed to the middle 
stationary plate 1 1 using the spacer which is not illustrated. At the shaft 21 
provided over the middle fixed version 1 1 and the fixed accessory plate 20 
enabling free rotation, the fixed accessory plate 20 upper part — the cam 22 — 
between the fixed accessory plate 20 and the middle stationary plate 1 1the 
ratchet 23 is formed in the middle stationary-plate 1 1 bottom so that the 
operation roller tie-down plate 24 may all rotate to one with the shaft 21. The 
ratchet lever 25 bent in the shape of a "KO" character on both sides of the 
ratchet 23 is supported pivotally by the shaft 21 enabling free rotation. 
[0023]** It sends to the tooth flank of the ratchet 23and the pawl 27 and the fixed 
pawl 26 are opposite-**(ing). The delivery pawl 27 is supported pivotally by the 
ratchet lever 25enabling free rotationand the fixed pawl 26 is supported pivotally 
by the manual ratchet control lever 59 supported pivotally by the shaft 21 enabling 
free rotationenabling free rotation. Although the manual ratchet control lever 59 is 
a member which can perform the duty of the motor 14 manuallyit is usually 
standing it still. Each tip of the delivery pawl 27 and the fixed pawl 26 is pressed 
by the tooth flank of the ratchet 23 with the spring which is not illustrated. The 
portion 23a which lacked a part of gear tooth is formed in the ratchet 23. 
[0024]** Between the axis 28 provided in the end of the ratchet lever 25and the 
eccentric shaft 19 of the reduction gear device 17the link 29 is attached also to 
which axisenabling free rotation. 

[0025]** The injection spring 5 is attached between the injection spring support 
31 supported pivotally with the eccentric shaft 30 provided in the cam 22 enabling 
free rotationand the injection spring support 32 provided in the side plate 9b of the 
frame 9. 

[0026]** It deflects clockwise with the spring which the switching lever 33 
supported pivotally by the fixed accessory plate 20 with the fixed axis enabling 
free rotation does not illustrate. The roller 34 formed in the end of the switching 
lever 33 enabling free rotation is in contact with the periphery of the cam 22. While 
the stored impetus plotting board 35 which displays the stored impetus state of 
the injection spring 5 is attachedthe other end of the switching lever 33 is met so 
that the knob of the limit switch 36 of operation may operate at the time of the 
completion of stored impetus of the injection spring 5. The cam 22 rotatesand the 
peripheral shape of the cam 22 is carrying out shape where the size from the 
peripheral part which the roller 34 contacts to the center of the cam 22 differs 



from its size when the injection spring 5 releaseswhen the injection spring 5 stores 
impetus. 

[0027]** The operation roller 38 is supported pivotally with the eccentric shaft 37 
attached to the operation roller tie-down plate 24enabling free rotation. 
[0028]** The latch device is indicated by drawing 3 and drawing 6 . A latch device 
consists of the latch 39 and the latch receptacle 41 . The latch 39 is the shape 
bent in the shape of a "KO" characterwith the spring which it is supported 
pivotally by the fixed axis established over the middle stationary plate 1 1 and the 
fixed accessory plate 20enabling free rotationand is not illustrated with itwas 
deflected clockwise and stopped in the stopper 16. The operation roller 38 and 
engagement are free for the one end 39a of the latch 39and it is supported 
pivotally by the latch's 39 other endenabling free rotation of the roller 40. The 
roller 40 has met so that the end 41a of the latch receptacle 41 supported 
pivotally by the middle stationary plate 1 1 with the fixed axis enabling free rotation 
and engagement are possible. The latch receptacle 41 is clockwise deflected with 
the spring which is not illustratedis engaging with the latch receptacle stopper 
42and is always standing it still. The other end 41b of the latch receptacle 41 has 
met the rod 44 of the electromagnet 43 for closed circuits. The electromagnet 43 
for closed circuits has the structure where the rod 44 jumps out with an injection 
signal. 

[0029]Nexta sliding section is explained. 

** The slide roller 46 is supported pivotally by the edge section parallel to the 
sliding direction of the operating plate 45enabling free rotation. A "KO" character- 
like slot is formed by the "L" character-like bending iron implement 48 and the 
bottom plate 9c which were attached to the side plates 9a and 9b of the frame 
9.The slide roller 46 is inserted in the slot of the shape of this "KO" character so 
that the operating plate 45 can be slid. The operating plate 45 is deflected 
rightward with the weak spring which is not illustrated. 

[0030]** The opening 49 is formed in the end of the operating plate 45and the 
handle control lever 50 of a couple and 50' are supported pivotally by the edge 
portion of the right and left of the opening 49 in those ends at the operating plate 
45enabling free rotation. The handle controHever spring 51 which has strong 
spring power so that it may pull each other mutually is formed in the handle 
control lever 50 and the other end of 50'. In the open circuitthe closed circuitor 
reset action mentioned laterthe handle control-lever spring 51 carries out the duty 
of a damper when the operating plate 45 tends to move the handle 2 for the 
closed circuit or open circuit of the handle 2 further rather than a stop position. 
The handle operation bush 52 and 52' which have an R portion so that the handle 
control lever 50 and 50' may be protruded from the edge which faces mutually are 
provided. 

[0031]Since the handle 2 of the circuit breaker 1 is held between the handle 
operation bush 52 and 52'the control-lever stopper 53 for maintaining so that 
those intervals may become more than the thickness of the handle 2 is formed in 
the operating plate 45. 



[0032]** The open contact surface 55 located on the right of the closed contact 
surface 54 and the closed contact surface 54 which were bent in the shape of an 
"L" character cuts to the other end of the operating plate 45 in the shape of an 
"L" characterbends to itis made itand is formed in it. While the operation roller 38 
engages with the closed contact surface 54slides on the closed contact surface 
54 and making the operating plate 45 slide leftward when the operation roller tie- 
down plate 24 rotates at the time of circuit close operationThe position and shape 
of the closed contact surface 54 are decided that the operation roller 38 stops 
engaging with the closed contact surface 54 after circuit-close-operation 
completion even if the operating plate 45 moves to the right. 

[0033]While the operation roller 38 engages with the open contact surface 55slides 
on the open contact surface 55 and making the operating plate 45 slide rightward 
when the operation roller tie-down plate 24 rotates at the time of open circuit 
operationThe position and shape of the open contact surface 55 are decided that 
the operation roller 38 stops engaging with the open contact surface 55 after open 
circuit operation completion even if the operating plate 45 moves to the left. 
[0034]** The opening-and-closing plotting board 56 displayed as "ON"TRIPand 
"OFF" from the left is attached to the operating plate 45 via the "L" character- 
like bending iron implement 57and moves to right and left with movement of the 
operating plate 45. 

[0035]Nexta manual operation portion is explained. In drawing 9 and drawing IQ the 
oblong hole 57a is formed in the operating plate 45 and the perpendicular direction 
at the "L" character-like bending iron implement 57. The axis 58 provided in the 
manual operation handle receptacle 8 is inserted in the oblong hole 57aenabling 
free sliding. The manual operation handle receptacle 8 is supported pivotally by the 
side plate 9b of the frame 9 in the endenabling free rotation. 
The other end of the manual operation handle receptacle 8 is equipped with the 
manual operation handle 7 of every exception. 

[0036]Nextoperation is explained. Drawing 1 and drawing 5 show a closed circuit 
stateandas for drawing 6 an open state and drawing 7 show the tripped state. 
Drawing 8 is a figure for explaining the physical relationship of the operation roller 
38 and the open contact surface 55 in each stateand the closed contact surface 
54and shows the (e) tripped state in the middle of the (c) open state and (d) 
circuit close operationrespectively in the middle of (a) closed circuit state and (b) 
open circuit operation. 

[0037]Firstoperation from a closed circuit state to an open state is explained. 
** In (a) of drawing 1 drawing S and drawing 8 if the motor 1 4 rotates with an open 
circuit signalthe link 29 will move reciprocately right and left by the eccentric 
motion of the eccentric shaft 1 9and the ratchet lever 25 will carry out rotation 
reciprocating movement at an angle of predetermined a center [ the shaft 21 ]. 
[0038]** When the link 29 moves to the rightand the ratchet lever 25 rotates to a 
counterclockwise rotationthe delivery pawl 27 rotates the ratchet 23 by one gear 
tooth to a counterclockwise rotation. At this timeit rotates counterclockwiseand 



the cam 22 is also extended for a while and the injection spring 5 stores it. At this 
timethe fixed pawl 26 does not act to the ratchet 23. 

[0039]** When the link 29 moves to the leftthe ratchet lever 25 rotates to a 
clockwise rotation. Since the delivery pawl 27 does not act to the ratchet 23 at 
this timethe fixed pawl 26 engages with the gear tooth of the ratchet 23and the 
operation which the ratchet 23 tends to reverse to a clockwise rotation is 
prevented by the stored impetus power of the injection spring 5. 
[0040]** By repetition of above-mentioned ** and **rotate to a counterclockwise 
rotationand the ratchet 23 extends and stores the injection spring 5. 
[0041]** In the process of above-mentioned **as shown in drawing 8 (b)the 
operation roller tie-down plate 24 rotates counterclockwise focusing on the shaft 
21 the operation roller 38 engages with the open contact surface 55and move the 
operating plate 45 rightwardsliding on the engagement face of the open contact 
surface 55. The operating plate 45 will move the handle 2 to the right via the 
handle operation bush 52 and the handle control lever 50and the circuit breaker 1 
will be in the open state of drawing 6 . 

[0042]** Drawing 6 shows the open circuit completion state. Almost as soon as 
the circuit breaker 1 will be in an open statethe stored impetus power of the 
injection spring 5 becomes the maximumand the center of the eccentric shaft 30 
exceeds the center line of the injection spring support 32 and the shaft 21 
succeedingly. And although the operation roller tie-down plate 24 rotates to a 
counterclockwise rotation slightly with the stored impetus power of the injection 
spring 5the operation roller 38 engages with the latch's 39 end 39aand the latch 39 
is rotated counterclockwise. As a resultsince the latch 39 engages with the one 
end 41a of the latch receptacle 41 and the roller 40 stops him in the other 
endrotation of the operation roller tie-down plate 24 is prevented. Namelysince 
the stored impetus power of the injection spring 5 is heldit will be in the state of 
standing by circuit close operation. 

[0043]** In the state of above-mentioned **it opposite-** into the portion 23a 
which lacked the gear tooth of the ratchet 23and do not already rotate the ratchet 
23 to the leftand almost simultaneousthe switching lever 33 turns OFF the limit 
switch 36suspends the motor 14and open circuit operation completes the delivery 
pawl 27. 

[0044]** At this timethe display of "charge" appears at the opening-and-closing 
display window 4 in "OFF" and the injection spring stored impetus display window 
6. 

[0045]** In the state of rest of above-mentioned **since engagement to the 
operation roller 38 and the open contact surface 55 is canceled like drawing 8 
(c)For examplewhen the operating plate 45 tends to be moved leftward by the 
manual circuit close operation mentioned laterthe operation roller 38 does not 
become an obstacle and the operating plate 45 can be moved smoothly. 
[0046]Nextthe operation to a closed circuit state is explained from an open state. 
** In drawing 6 and drawing 8 (c)if a closed circuit signal is added to the 
electromagnet 43 for closed circuitsthe rod 44 will jump outthe other end 41b of 



the latch receptacle 41 will be pushedthe latch receptacle 41 will be rotated 
counterclockwiseand the one end 41a of a latch receptacle and engagement of the 
roller 40 will separate. And the latch 39 holding the stored impetus power of the 
injection spring 5 rotates counterclockwiseand latch's end 39a and engagement of 
the operation roller 38 separate. 

[0047]** As a resultsince the operation roller tie-down plate 24 rotates 
counterclockwise focusing on the shaft 21 with the stored impetus power of the 
injection spring 5 at high speedwhile the operation roller 38 engages with the 
closed contact surface 54 and slides on the engagement face of the closed 
contact surface 54 like drawing 8 (d)move the operating plate 45 to the left. The 
operating plate 45 moves the handle 2 to the left via handle operation Bush 52' 
and handle control-lever 50'. 

[0048]And even if the circuit breaker 1 carries out a closed circuitthe operating 
plate 45 moves to the left too muchafter engagement of the operation roller 38 
and the closed contact surface 54 separatesthe stored impetus power of the 
injection spring 5 serves as the minimumand rotation of the operation roller tie- 
down plate 24 suspends it. This state is shown in drawing 1 and drawing 5 . In order 
that excessive movement of the above-mentioned operating plate 45 may be for 
securing the closed circuit margin of the circuit breaker 1 and the handle 2 may 
not move during this movementWhen this excessive movement is performed by 
having resisted the power of the handle controHever spring 51 and engagement of 
the operation roller 38 and the closed contact surface 54 separatesthe stored 
impetus power of the handle control-lever spring 51 is releasedand the operating 
plate 45 returns to the right by excessive movement. 

[0049]** At this timethe display of "discharge" appears at the opening-and- 
closing display window 4 in "ON" and the injection spring stored impetus display 
window 6. 

[0050]** Since engagement of the operation roller 38 and the closed contact 
surface 54 has separated in the state of rest of above-mentioned ** as shown in 
drawing 8 (a)When the operating plate 45 tends to be moved rightward by the time 
of the circuit breaker 1 mentioned later carrying out a tripor manual open circuit 
operationthe operation roller 38 does not become an obstacle and the operating 
plate 45 can be moved smoothly. 

[0051]Nextthe operation to a tripped state is explained from a closed circuit state. 
** In drawing 1 drawing S and drawing 8 (a)if the circuit breaker 1 carries out a trip 
according to an over-current etc.the handle 2 will move to the right by release of 
the spring which was formed in the inside of the circuit breaker 1 and which is not 
illustrated. The handle 2 moves the operating plate 45 to the right via handle 
operation Bush 52' and handle control-lever 50'and stops in the mid-position of a 
closed circuit position and an open circuit position. In a closed circuit 
positionsince engagement to the closed contact surface 54 has separated from 
the operation roller 38 like the above-mentionedit does not become an obstacle 
which the operating plate 45 moves rightward in this operation. This state is shown 
' n drawing 7 and drawing 8 (e). 



[0052]** Since the display of "TRIP" appears in the opening-and-closing display 
window 4 and there is no rotation of this working ratchet 23 at this timethere is no 
stored impetus of the injection spring 5and the display of the injection spring 
stored impetus display window 6 is still "discharge." 

[0053]Nextthe reset action to a closed circuit state is explained from a tripped 
state. In drawing 7 and drawing 8 (e)if the motor 14 is rotatedthe ratchet 23 will 
rotate counterclockwise like open circuit operationthe operation roller 38 will 
engage with the open contact surface 55 in the position of a tripthe operating 
plate 45 will be moved in the right of an open circuiti.e.the directionand it will be in 
the above-mentioned open state. 
[0054]Nextmanual operation is explained. 

** Manual operation equips the other end of the manual operation handle 
receptacle 8 with the manual operation handle 7and perform it. Circuit close 
operation rotates the manual operation handle 7 to a counterclockwise rotation 
focusing on the axis of the side plate 9b in drawing 9 . While the axis 58 provided in 
the manual operation handle receptacle 8 slides on the edge of the oblong hole 
57a formed in the "L" character-like bending iron implement 57the operating plate 
45 is moved to the left via the "L" character-like bending iron implement 57and 
the state which showed in drawing 1 0 is changed into a closed circuit state. 
[0055]** Perform open circuit operation by rotating the manual operation handle 7 
to a clockwise rotation to circuit close operation and reverse from the state 
shown in drawing 10 . Reset action is also performed by rotating the manual 
operation handle 7 to a clockwise rotation. In an open circuita closed circuitand 
the state of a tripsince the operation roller 38 does not become an obstacle of 
movement of the operating plate 45 like the above-mentionedthing [ any ] manual 
operation can be easily performed by one operating stroke. 

[0056]As for one example of this inventionopen circuit operation and reset action 
are performed by rotation of a motorand circuit close operation is an example 
performed by releasing the stored with impetus injection spring. The structure 
where an open circuit and a closed circuitand reset action besides this example 
rotate an opening-and-closing power means of communication with rotation of a 
motor or an electromagnet can also attain the purpose of the invention in this 
application. 

[0057]In a circuit breakerif a trip is carried outsome which move to the open 
circuit position instead of the mid-position of a closed circuit position and an open 
circuit positioni.e.the what is called automatic reset type thing which will be in an 
open state automatically if a trip is carried outhave a handle automaticallybut. In 
the invention in this applicationit is applicable also to such a circuit breaker. 
[0058]Although the mechanical thing is used as an opening and closing display 
device in one example of this inventionalso electricallyit can display using the limit 
switch which detects the position of the operating plate 45. 
[0059] 

[Effect of the Invention]As mentioned abovein this inventionthe open circuit of a 
circuit breakera closed circuitand the tri-state of a trip can be displayed with an 



electrical control device. 

Thereforean operator can check each state easily and can ensure safety. 

Manual operation when the electric current is cut off in operation circuits can also 

be made easy. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a top view for the circuit breaker 1 to explain the important 
section of one example of this invention in a closed circuit state. 
[Drawing 2] It is the appearance top view which attached the device by one 
example of this invention to the circuit breaker 1. 

[Drawing 3] It is a top view showing the state where the circuit breaker 1 
demounted the covering 3 of one example of this invention in a closed circuit 
state. 

[Drawing 4] It is a side sectional view of drawing 3 . 
[Drawing 5] It is a side view of drawing 1 . 

[Drawing 6] It is a top view for explaining the important section of an open state. 
[Drawing 7] It is a top view for explaining the important section of a tripped state. 
[Drawing 8] It is a figure for explaining the physical relationship of the operation 
roller 38 in each operating stateand the operating plate 45. 
[Drawing 9] It is an important section side view showing the open state which 
attached the manual operation handle 7. 

[Drawing 10] It is an important section side view showing the closed circuit state 
which attached the manual operation handle 7. 

[Drawing 1 1] It is an appearance side view for explaining the position of the handle 
of the conventional circuit breaker 1 . 

[Drawing 12] It is an important section side view of a closed circuit state in the 
conventional circuit breaker. 

[Drawing 13] It is an important section side view of the open state in the 
conventional circuit breaker. 
[Description of Notations] 

1 Circuit breaker 

2 Handle 

5 Injection spring 

7 Manual operation handle 

9 Frame 

10a and 10b Side plate 
1 1 Middle stationary plate 

14 Motor 

15 Opening-and-closing power transmission mechanism 

20 Fixed accessory plate 

21 Shaft 



22 Cam 

23 Ratchet 

24 Operation roller tie-down plate 

25 Ratchet lever 

26 Fixed pawl 

27 Delivery pawl 
30 Eccentric shaft 

35 Stored impetus plotting board 

37 Eccentric shaft 

38 Operation roller 

39 Latch 

40 Roller 

41 Latch receptacle 

43 The electromagnet for closed circuits 

44 Rod 

45 Operating plate 

46 Slide roller 

49 Opening 

50 50' Handle control lever 

52 and 52' handle operation bush 

54 Closed contact surface 

55 Open contact surface 

56 Opening-and-closing plotting board 



